Purpose: When performing a laparoscopic assisted gastrectomy, a function-preserving gastrectomy is performed depending on the location of the primary gastric cancer. This study examined the incidence of lymph node metastasis by the lymph node station number by tumor location to determine the optimal extent of the lymph node dissection. Materials and Methods: The subjects consisted of 1,510 patients diagnosed with gastric cancer who underwent a gastrectomy between 1996 and 2005. The patients were divided into three groups: upper, middle and lower third, depending on the location of the primary tumor. The lymph node metastasis patterns were analyzed in the total and early gastric cancer patients. Results: In all patients, lymph node station numbers 1, 2, 3, 7, 10 and 11 metastases were dominant in the cancer originating in the upper third, whereas station numbers 4, 5, 6 and 8 were dominant in the lower third. In early gastric cancer patients, the station number of lymph nodes with a metastasis did not show a significant difference in stage pT1a disease. On the other hand, a metastasis in lymph node station number 6 was dominant in stage pT1b disease that originated in the lower third of the stomach. Conclusions: When performing a laparoscopic-assisted gastrectomy for early gastric cancer, a limited lymphadenectomy is considered adequate during a function-preserving gastrectomy in mucosal (T1a) cancer. On the other hand, for submucosal (T1b) cancer, a number 6 node dissection should be performed when performing a pylorus preserving gastrectomy.
Introduction
Endoscopic resection has been performed widely in recent times to enable rapid recovery after early gastric cancer treatment. The Pattern of Lymph Node Metastasis of Gastric Cancer 87 in selected cases depending on the tumor location. In such cases, partial lymphadenectomy can be performed instead of extensive lymphadenectomy. (7, 8) However, the presence or absence of lymph node metastasis is very important for the prognosis of gastric cancer. (9) As such, the extent of lymphadenectomy should be determined considering the patient prognosis and post-surgical complications.
To date, laparoscopic assisted gastrectomy is limited to early gastric cancer. However, if the flow of lymph node metastasis depending on the gastric cancer location can be elucidated, guidelines on extending laparoscopic assisted gastrectomy to advanced gastric cancer may be suggested.
The aims of this study were to examine the incidence of metastasis in lymph node stations by primary gastric cancer location to determine the optimal extent of lymphadenectomy and functionpreserving surgery in early gastric cancer patients.
Materials and Methods
Among 1,701 patients diagnosed with gastric cancer who underwent gastrectomy at our institution from 1996 to 2005, 22 patients developed invasion throughout the entire stomach were not classified and therefore excluded from this study. A total of 1,679 patients were included and classified into 3 groups, based on the location of the primary lesion: in the upper third (the upper third group), the middle third (the middle third group) and the lower third (the lower third group). The upper third designated cancer developed in the gastric cardia and fundus, the middle third designated cancer in the gastric body and the lower third designated cancer in the antrum and pylorus.
The upper third group was comprised of 188 patients, the middle third group was comprised of 605 patients, and the lower third To help decide surgical intervention by minimally invasive surgery, the depth of tumor invasion was subdivided into the mucosal and submucosal layers.
Regarding the pattern of lymph node metastasis of first tier lymph nodes based on the classification criteria of the JGCA for gastric cancer located in the upper third, the lymph node station numbers are defined as 1, 2, 3, 4sa and 4sb. In the middle third, the lymph node station numbers are defined as 1, 3, 4sb, 4d, 5 and 6 while that in the lower third are defined as 3, 4d, 5 and 6. As for second tier lymph nodes, the upper third lymph node station numbers are defined as 4d, 7, 8a, 9, 10 and 11, that of the middle third are defined as 7, 8a, 9, 11p and 12a, and that of the lower third are defined as 1, 7, 8a, 9, 11p, 12a and 14v. (11) In this study, the total number of lymph node metastasis identified in 1,510 patients was 1,419. The number of lymph nodes metastasis higher than 12 were found in 29 patients, which corresponded to third tier lymph nodes or distant metastasis regardless of gastric cancer location and were thus excluded. As such, only 1,390 confirmed metastases in lymph node stations number 1 through to 11 were included in this study.
The station number of each lymph node was determined immediately after resection based on the location of blood vessels neighboring the stomach, the anatomical location in accordance with the standards established by the JGCA. Metastases in the classified lymph nodes and resected specimens were determined microscopically by specialist pathologists.
For statistical analysis, SPSS ver. 13.0 (SPSS Inc., Chicago, IL, USA) was used. For comparative analysis of the clinicopathological factors and the incidence of lymph node metastasis depending on the position of the tumor, Chi-square test and Students t-test was applied. A P-value under 0.05 (P＜0.05) was defined as statistically significant.
Results
In total, 650 patients had pT1 disease with tumor invasion into the mucosal and submucosal layers, 273 patients had pT2 disease with invasion into the muscle and subserosal layers and 587 patients had pT3 disease with the invasion into the serosa. When tumors were classified based on location and characteristics, cancer developed in the middle third was relatively more prevalent than in the upper and lower third in females (P=0.003). As for age, cancer in the lower third was more common than in the upper and middle third in patients older than 50 years (P＜0.001). For disease in the upper third, pT3 was relatively more prevalent compared to the middle and lower third (P＜0.001). Regarding surgical methods, total gastrectomy was more commonly performed for disease in the upper third than in the middle and lower third (P＜0.001). Tumors of diameter exceeding 3 cm were more abundant in the upper third than in the middle and lower third (P=0.002). Undifferentiated tumors were prevalent in the upper and middle third, while differentiated tumors were abundant in the lower third (P＜0.001).
Lymphatic and perineural invasion was more prevalent in the upper third of the stomach in comparison with the middle and lower third. Concerning the TNM stage, disease in the upper third was more advanced compared to the middle and lower third (P＜0.001) (Table 1) .
When the incidence of lymph node metastasis was compared by the depth of tumor invasion, metastasis in pT1 turned out to be 64/650 (9.8%), pT2 turned out to be 114/273 (41.8%) and pT3 in 1 patient (0.6%), which was not statistically significant (Table 3 , Fig. 1B, C) .
Discussion
In this study, patients were divided into three groups, the up- The extent of tumor invasion was relatively severe and lymph node metastasis was more common secondary to disease in the upper third of the stomach, compared to the middle and lower third. Tumor development was once predominantly found in the lower third in contrast to recent observation that more diseases develop in the middle third, particularly in the angle of the lesser curvature, and the incidence of gastric cancer in the upper third is on the rise. (12) According to recent reports, disease is relatively more common in the middle and lower third, and tends to be associated with early lymph node metastasis. Particularly, there is a tendency of lymph node metastasis to the vicinity of the splenic artery and hilum. As such, it has been proposed that total gastrectomy, extended lymphadenectomy and splenectomy are required to manage disease originated in the middle and lower third. When patient groups were classified based on tumor invasion depth, the deeper the invasion, the higher the incidence of lymph node metastasis. In Korea, Japan and other countries where gastric cancer incidence is high, lymphadenectomy higher than D2 is already being adopted. (16) Based on the results, guidelines for modified reduced lymphadenectomy that potentially replaces conventional extended lymphadenectomy in a wide area can be considered to be adopted when function-preserving gastrectomy is performed for the treatment of early gastric cancer in the future, to be supported by the conduct of a large-scale study.
